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The zero-frqueny dielectric constant (relative electpermittivity) € of fluids is of interest for fundamental reasons
and for modelig intermoleculaipotentials. The dielectric rpsnse of a fluid of conductiwito can be characterized
by € and the time constant= €/0. As lorg as measurements are carried out guftaciesw/27z such thatvr « 1,
the fluid’s conductiviy does not gjnificantly interfere with measurement accura¢iowever, for maynfluids, this
condition cannot be satisfied at audiajfrencies. For exaple, pure water at ambient conditions has paeameters
€~ 80,0 ~5x10°Q'm™, andr ~ 0.14 ms. These valuesjuire a measurement freengy well above the kHz rage.
Weplan to obtain the zero-fyigeng dielectric reponse throgh extrgolation of measurements at severafjfiencies

in the MHZ rarge. We describe a cgact rigged resonator suitable for dielectric-constant measurements in fluids
at the two frquencies: (220 MHZYe and (570 MHZ)e. The resonator was constructed of gel-plated stainless
steelparts sealed gether with agold O-ring. The resonator could be filled withpaessurized test fluid which
contacted oyl metalparts andjlass-insulated feed-thrglis. The outside of the resonator waglender of diameter
80 mm and legth 140 mm. Inside the resonator, the test fliliedf a volume consistipof two basic units. Each unit
consisted of two torroidal sections, one with a relatilaye (20 mm) annulagap that behaved as an inductor and
a second with a 1 mm annulgp that behaved as apeecitor. A lunped conponent model of this resonator has two
modes. A more detailed model considers each unit to berisaa of two co-axialyindrical waveyuide sections.
The detailed model accounts for the finite wagtierof the electronmgnetic fields, electrical conductiyiin the fluid,
electrical conductivit in the resonator’s walls, and ghing to external electronics. Tlpeessure and tgparature
dependencies of the resonator’'s dimensions were determinedlibration with helium. Measurements of the
dielectric constant of gon and other test fluids will beperted.



